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Abstracts — Advanced glycation end products (AGEs) have been postulated to play a central role in the development of dia-
betic complications. A variety of different agents that inhibit AGEs have been under investigation. In this study, 62 herbal med-
icines from China and Vietnam have been investigated with an in vifro evaluation system using AGEs formation inhibitory
activity. Of these, 5 herbal medicines (IC;,<5 pg/ml) were found to have significant AGEs formation inhibitory activity. Par-
ticularly, herbal medicines A/bizia odoratissima (twigs and leaves), Rhododendron spinuliferum (twigs and leaves), Dioscorea
cirrhosa (stems and leaves), lllicium verum (stems and leaves) and Aglaia perviridis (stems and leaves), showed more potent
inhibitory activity (approximately 16-26 fold) than the positive control aminoguanidine (IC;;=76.47 pg/ml).
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Table 1. Inhibitory activity of ethanol extracts of the herbal medicines and aminoguanidine on AGEs formation in vitro

Family name Scientific name Part used Conc. (pg/ml)  Inhibition (%)  ICs, (ng/ml)
Acanthaceae Cystacanthus yunnanensis Leaves 75 28.36+1.21 > 50
(Fr gz
Acanthaceae Cystacanthus yunnanensis Twigs 75 42.71+£5.78 > 50
(FAL2 gz
Asteraceae Artemisia indica Stem and leaves 5 15.78+0.92 22.49+0.23
(3+=h 10 38.25+0.19

25 51.95+0.49
Buddlejiaceae Buddleja davidii Twigs and leaves 2.5 12.35+4.22 9.07+£0.37
(mHA s 5 38.59+2.50

10 51.95+2.33
Buddlejiaceae Buddleja crispa Twigs and leaves 10 37.72£3.27 44.54+7.39
Gk 25 42.42+0.90

50 52.25+£3.21
Caesalpiniaceae Gleditsia australis Stem and leaves 75 34.43+0.40 > 50
(AAZ Y
Capparaceae Capparis cantoniensis Stem and leaves 5 25.60+£2.96 22.54+1.43
FRz 10 39.50+5.36

25 51.66+1.02
Caprifoliaceae Weigela florida Twigs and leaves 2.5 19.73+4.24 7.58+0.33
QRS 5 33.26+4.53

10 65.10£2.96
Celastraceae Celastrus gemnatus Stem and leaves 10 22.24+1.30 44.11£2.15
=g =3 25 45.15+0.95

50 51.00+1.92
Clusiaceae Garciniaaff.gaudichaudii Stem and leaves 75 19.39+5.94 > 50
(FFAekh
Connaraceae Ellipanthus tomentosus Stem and leaves 2.5 20.22+6.20 7.80+0.36
FUs23) 5 46.70+2.35

10 56.51+0.71
Convolvulaceae Argyreia acuta Stem and leaves 2.5 0.55+6.99 7.94+0.37
GE=D) 5 25.834+3.33

10 67.42+2.83
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Family name

Scientific name

Part used

Conc. (ug/ml)

Inhibition (%)

IC5, (ug/ml)

Cupressaceae
(Zhr 3
Cupressaceae

(&t

Cupressaceae

(Wt

Dioscoreaceae

(v}t

Elaeocarpaceae
(253
Ericaceae

R

Euphorbiaceae

(Ah=h

Euphorbiaceae
(Ah==2h
Fabaceae

@

Fabaceae

@

Fabaceae
G
Fabaceae
&)
Fagaceae

(F-ah

Illiciaceae
(ks

Juglandaceae

R

Juglandaceae

CF

Lauraceae
SR e
Loganiaceae
GEED

Malvaceae

QR

Meliaceae
B

Taiwania flousiana

Fokienia hodginsii

Fokienia hodginsii

Dioscorea cirrhosa

Sloanea hemsleyana

Rhododendron spinuliferum

Sapium sebiferum

Phyllanthus emblica

Acacia teniana

Millettia dielsiana

Millettia dielsiana
Millettia diptera

Quercus variabilis

Illicium verum

Cyclocarya paliurus

Cyclocarya paliurus

Cinnamomum iners
Strychnos nitida

Kydia calycina

Aglaia perviridis

Twigs and leaves

Leaves

Twigs

Stem and leaves

Fruits

Twigs and leaves

Twigs and leaves

Stem and leaves

Twigs

Stem and leaves

Stem and leaves
Stem and leaves

Twigs and leaves

Stem and leaves

Leaves

Twigs

Stem and leaves
Stem and leaves

Stem and leaves

Stem and leaves

75

10
25
50
10
25
50
75

75
10
25
50
2.5
10
25
50
2.5

10
75

75

10

25

2.5

19.39+3.05

21.64+4.03
41.59+1.96
66.68+1.69
20.98+3.81
37.79+6.77
61.91£5.52
12.68+3.05
49.19+£2.33
65.98+3.05
30.60+3.18

5.75+8.82
32.10+£3.17
56.97+3.37
44.15+0.68
46.03+£0.32
51.39+1.39
38.17+7.33

15.27+£9.30
42.13£9.02
64.25+4.19
42.06£1.25
46.03£1.90
55.29+3.43
31.80+3.62

41.09+3.87

20.61+0.34
49.97+1.36
52.47+0.62
36.39+2.72
41.63+1.44
62.08+2.83
21.90+7.41
47.49+2.33
67.67+£1.39
14.98+1.95
35.68+£3.21
51.53+0.55
37.31+2.53

-11.90+7.91

33.69+3.62
44.25+3.44
56.69+0.47
38.39+3.10
45.19+1.89
65.79+1.56

> 50

16.46+1.04

7.68+1.07

3.42+0.20

> 50

4.33+0.18

44.09+5.29

> 50

35.89+5.18

35.63+£6.30

> 50

> 50

40.26+0.37

3.33+0.28

31.99+2.67

9.27+0.22

> 50

> 50

18.46+2.18

2.86+0.16
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Family name

Scientific name

Part used

Conc. (pg/ml)

Inhibition (%)

1C, (ng/ml)

Mimosaceae

GERES

Mimosaceae

(71 &AL

Oleaceae

(EF AR

Papilionaceae
(F3h
Papilionaceae
(3
Pinaceae

ENIEE

Pinaceae

ENIEE

Piperaceae
(F33h
Poaceae

(GED)

Poaceae

(GED)

Poaceae

(GED)

Podocarpaceae
(24

Podocarpaceae
(243

Rhamnaceae

(vl 3t

Rhamnaceae

(b3t

Rhamnaceae

(w3t

Rosaceae

&vah

Rosaceae
&A1
Rosaceae
&A1
Rosaceae

(CalED)

Albizia odoratissima

Tamarindus indica

Jasminum subtriplinerve

Salweenia bouffordiana
Piptanthus nepalensis

Picea likiangensis

Picea likiangensis

Piper cambodiana
Themeda trianda var. japonica

Capillipedium parviflorum

Eremopogon delavayi

Podocarpus macrophyllus

Podocarpus macrophyllus

Paliurus orientalis

Paliurus orientalis

Berchemia loureiriana

Sorbus rehderiana

Photinia glomerata
Photinia glomerata

Photinia glomerata

Twigs and leaves

Stem and leaves

Stem and leaves

Twigs and leaves
Twigs and leaves

Leaves

Twigs

Stem and leaves
Whole plants

Whole plants

Whole plants

Leaves

Twigs

Leaves

Twigs

Stem and leaves

Twigs and leaves

Leaves
Stem

Fruits

1
2.5
5
2.5
5
10
2.5
5
10
75

75

10
25
2.5

10
75

75

10
25
50
10
25
50
10
25
50

10
25

10
25

10
25

10
25
10
25
50
75

75

75

17.93+£2.45
37.43+£5.26
51.96+3.98
9.77+£2.02
31.83£3.03
61.00+0.99
18.54+1.46
33.18+4.06
50.26+0.30
6.70+2.75

35.59+1.19

17.06£1.66
32.16+2.78
58.43+£2.19
22.58+1.87
45.45+2.70
82.66+0.70
39.44+2.32

48.60+2.50

2.73+0.71
37.10+£2.77
56.98+2.78
14.94+4.85
37.19+£2.36
57.15+3.63
39.50+4.52
51.93+4.00
67.61£1.06
23.26+1.55
32.50+1.59
61.52+2.88
22.11£3.73
39.73+4.26
66.98+1.42
15.014£3.12
28.1243.01
52.48+2.07
19.28+1.32
40.72+5.48
56.49+5.62
20.77£1.05
42.41£0.71
55.41«x1.15
-52.45+5.88

-131.82+10.58

-319.00+16.66

4.57+0.30

8.19+0.22

9.73+0.31

> 50

> 50

20.41£1.12

5.80+0.21

> 50

> 50

42.04+1.66

41.71£2.33

23.69+2.92

19.05+1.23

16.58+1.22

23.30+1.17

20.23+2.93

40.96+0.65

> 50

> 50

> 50
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Table I. Inhibitory activity of ethanol extracts of the herbal medicines and aminoguanidine on AGEs formation in vitro

Family name Scientific name Part used Conc. (pg/ml)  Inhibition (%)  ICs, (ng/ml)
Rubiaceae Randia dasycarpa Stem and leaves 2.5 6.64+2.21 8.28+0.30
EFHFAYI 5 35.72+1.09

10 59.05+3.16
Rutaceae Tetradium trichotomum Stem and leaves 75 41.05 > 50
(3
Rutaceae Tetradium diniellii Stem and leaves 75 4.04+3.85 > 50
(&3
Rutaceae Glycosmis petelotii Stem and leaves 2.5 3.00£3.01 9.67+£0.25
(&3 5 16.32+3.14

10 52.94+1.47
Rutaceae Glycosmis tetracronia Stem and leaves 25 30.36+1.55 > 50
(£33} 50 44.67+3.23

75 55.66+1.00
Toricelliaceae Toricellia angulata Twigs and leaves 75 42.68+2.51 > 50
Verbenaceae Vitex yunnanensis Twigs and leaves 75 16.33£1.27 > 50
(vh 23
Verbenaceae Avicennia alba Stem and leaves 75 47.71£1.02 > 50
(Fh 23
Verbenaceae Callicarpa longissima Stem and leaves 2.5 30.70+2.60 6.78+0.91
(A x 3} 5 41.80+5.15

10 65.07+5.49
Zingiberaceae Hedychium coronatrium Whole plants 75 40.03£3.13 > 50
(873

Aminoguanidine 76.47

ICy, values were calculated from the dose inhibition curve.

Table [IA Hol F= A3} 7o) 3752] A= FE=004
IC5,<50 pg/ml=. HFFsh= A4 Al 258 B 1
T 559 A% F2EIN 1C,<5 pgml2 B3 HAFI3}
22 A Al E52 BT} Albizia odoratissima®] 71A],
(4.57 ug/ml), Rhododendron spinuliferum®] 714, &
(4.33 pg/ml), Dioscorea cirrhosa®l %71, %(3.42 pg/ml),
Hlicium verum®| %71, $(3.33 pg/ml), Aglaia perviridis®]
=71, 4286 pgm)]5%F FE2E-2 1C,7F 5 pg/mlo|st=
aminoguanidine 2t} ¢F 16268 ©’de] 95t 50| U
< & ASlHh

B ZAREE] A odoratissima cortex] methanol F& <]
flavonoids, saponin, triterpenoids % phenolics”} EH-f-=| o]
uoew, o] 2HEE O HY At ol thel A+t &
e 7R ok RusEok Y B alloxan® 2 FEE
Fx=F oA serum cholesterol, triglyceride, serum glutamic
oxaloacetic transaminase, serum glutamic transaminase,

glutamic-pyruvic transaminase, alkaline phosphatase®] 4~
S Fola g9 T diiEe] £ES B o] BalY 7
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Me HFEsHE A A 850 $rete] BaES

AAZH7} J& Aoz Agdnt Ao R spinu-
liferum= S, &+, AHIRE 5ol €37} Johr HiE
ursolic acid,'™™® & &7} . &elF oleanolic
acid,” ¥}, 39 Sl a7 ok 22X quercetin,”
ghats}, aetoll &7} gtk Yl catechin,” ™ 34HsL
ol &7t Ak EeiRl epicatechin®-S- -] )
T Bk 2 3 ursolic acid, quercetin, catechin,
epicatechin® HFG3NHE A4 A8l E5o] Bawet
ulake] D, cirrhosa= tannin®| FLEA4 AdEo 2 FAE
22, 2293}, Ag9] F%o] vk BuEU,” tannin
o HAEGE A g4 G50 ggol LelA ok
E<ruEe] L verume total polyphenol} flavonoidss: &
{3l DPPH, hydroxyl radical, nitrite(NO)E 223} &)
2ksh, 9 24 Jokr BRaEA? 3 1 verums 3
TaI7F Holk Ao Z 4R anethole A4S 31
glo] vhe|g]o}, Fgo], ARE AT Bk
HPSUEAE] A perviridise &9, T @371 Aok
24 A triterpenoids’ o} AEE &3 gtk Lzl
pregnane’ o] 35 o] ¢lom o] EHEo] LPS F=H
Raw 264.7 cellelA] f5048¢] le] ¥ NO9 A<

—~ 0%
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